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ANALYSIS OF CONTRACT SOURCE SELECTION STRATEGY

ABSTRACT

The Department of Defense (DOD) spends billions acquiring weapons systems, supplies, and
services. The contract management process has to be executed diligently to ensure the
government is receiving the highest return on investment. The process has six steps, two of
which relate to the source selection strategy: solicitation planning and source selection. Once
the acquisition team determines whether to use a lowest price technically acceptable (LPTA)
or Tradeoff source selection strategy, they evaluate proposals to determine which offer

presents the best value to the government.

The purpose of this research is to explore potential relationships between the source
selection strategy (LPTA or Tradeoff) and resultant contract outcomes. This research uses
data collected from contract files and related documentation from two major systems
commands (Naval Air Systems Command and Naval Sea Systems Command) to show the
implication of the LPTA and Tradeoff source selection strategies. The findings suggest that
an LPTA source selection strategy has a significantly shorter lead-time to contract award.
The findings should be viewed with caution, however, as the sample size consisted of only
six LPTA contracts. This report concludes with two recommendations to improve further

research on choosing a source selection strategy and contract outcomes.
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As shown in Figure 8, SEA 02 has five divisions. First, SEA 022 is the
shipbuilding division that deals with four types of contracts such as Cost-Plus Fixed Fee
(CPFF), Cost-Plus Award Fee (CPAF), and Cost-Plus Incentive Fee (CPIF) contract
types. Second, SEA 024 is the ship repair division that primarily uses CPFF contracts.
Third, SEA 025 is the surface systems division that primarily uses Firm Fixed Priced
(FFP) types of contracts such as Fixed-Plus Incentive Fee (FPIF). Fourth, SEA 026 is the
submarine systems division that procures hardware and uses FFP and FPIF contracts
(Graham, Lewis, & Wallace, 2010).
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Figure 8.  Organizational Chart of Contract Sea 02 (from Graham et al., 2010)

E. NAVAIR ORGANIZATION

Headquartered in Patuxent River, Maryland, NAVAIR was established in 1966
and is the primary agency responsible for the development and procurement of Navy and
Marine Corps aviation assets (NAVAIR, 2014). According to the website, NAVAIR’s
mission is “to provide full life-cycle support of naval aircraft, weapons, and systems
operated by sailors and marines” into eight functional areas, they are: “research, design,

development and systems engineering; acquisition; test and evaluation; training facilities
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and equipment; repair and modification; in-service engineering and logistics support”
(NAVAIR, 2014).

Structurally, NAVAIR is also organized into eight communities of practice (CoP)
such as: “program management, contracts, research and engineering, test and evaluation,
logistics and industrial operations, corporate operations, comptroller and counsel”
(NAVAIR, 2014). The primary recipients of NAVAIR’s support are the Program
Executive Officers (PEOS) and the program managers (PMs) who manage the acquisition
“program’s cost, schedule, and performance requirements.” Typically this support takes
the form of a combination of the following: “people, processes, tools, training, mission
facilities, and core technologies” (NAVAIR, 2014).

As per NAVAIR, there are four affiliated PEOs are:

) PEO for Tactical Aircraft Programs: PEO (T)

. PEO for Air Anti Surface Warfare (ASW), Assault and Special Mission
Programs: PEO (A)

) PEO for Unmanned Aviation and Strike Weapons: PEO (U&W)

) PEO for Joint Strike Fighter: PEO (JSF; which alternates service lead with
the Air Force)
(NAVAIR 2014)

As shown in Figure 9, NAVAIR has eight core competencies: Program
Management (AIR 1.0), Contracts (AIR 2.0), Research & Engineering (AIR 4.0), Test &
Evaluation (AIR 5.0), Logistics & Industrial Operations (AIR 6.0), Corporate Operations
(AIR 7.0), and the Comptroller (AIR 10.0) (NAVAIR, 2014).
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Figure 9.  NAVAIR Organization Chart (from NAVAIR, 2014)

Figure 10 shows NAVAIR’s major sites. China Lake and Point Mugu comprise
the weapons division. Lakehurst, Cherry Point, and Patuxent River comprise the aircraft
division. Finally, Jacksonville and North Island are the depot/industrial sites.
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Figure 10. NAVAIR Major Sites (from NAVAIR, 2014)

NAVAIR 2.0 is “accountable for contracting supplies, services, and material
requirements of Integrated Program Teams (IPT), Program Support Teams (PST), and
Enterprise Teams” (ET; NAVAIR, 2014). As shown in Figure 11, NAVAIR 2.0 has six
departments (AIR 2.1, AIR 2.2, AIR 2.3, AIR 2.4, AIR 2.5, and AIR 2.6).
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Figure 11.

F. WHY NAVAIR AND NAVSEA FOR THIS RESEARCH?

NAVAIR and NAVSEA, two major SYSCOMs, were chosen for this research
project because they have the largest procurement organizations in the Navy that procure
not only simple goods and services but also complex systems. These two commands
conduct multiple contracting source selections, which consist of sufficient mixture of

LPTA and the Tradeoff source selection strategies to answer our research questions.
G. SUMMARY

This chapter provided an overview of the DOD acquisition organization and
primarily focused on the Navy’s organization of acquisition activities. The chapter also
included a discussion of the two major systems commands, NAVAIR and NAVSEA
specifically their organization, mission, and contracting divisions. The next chapter
discusses how data was accessed, the statistical analysis of that data, the findings of the

analysis, implication and results, and areas for further research.
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IV. ANALYSIS

In this chapter, we discuss the research methodology and analysis conducted to
answer the research questions presented in Chapter I. Specifically, we discuss the source
of the data, the data collection method, and how the data were analyzed. We also include

a description of the spreadsheet we used and the type of data collected.

A. OVERVIEW OF THE DATA

The purpose of this research is to explore potential relationship between the
source selection strategy (LPTA or Tradeoff) and resultant contract outcomes; thus
NAVAIR and NAVSEA provided us the best option within the Navy to collect data that
captures the entire contracting management process. As the Navy’s two largest
SYSCOMs, NAVAIR and NAVSEA have a combined fiscal year 2015 budget of $53
billion (NAVAIR & NAVSEA, 2014). Given their wide acquisition authority, they are

ideal sources of data for our research, namely, completed contracts.
1. Data Source

To collect the data needed, we manually reviewed hard copies of completed
contracts at NAVAIR and NAVSEA'’s contract file repositories. All three members of the
research team traveled to NAVAIR and NAVSEA and spent two days reviewing contract
files at each location. To capture the data, we used a spreadsheet developed by our
advisors, Professors Rene Rendon and Karen Landale. The spreadsheet was designed to
capture all the relevant details of a procurement that might affect contract outcomes. To
maximize our efficiency, we sent advance copies of our spreadsheet to each command
and asked for assistance locating relevant contract files. Both commands were quite
accommodating to our request for access to their contract files, and each provided a
workstation and a representative to assist us with locating files.

Upon arriving at NAVAIR, our first stop, we were overwhelmed by the volumes
of contracts files that lined the shelves. Our initial assessment of each file room was that

we would have no trouble collecting a large sample of the contract data. Unfortunately,
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individual contract files proved to be much larger and more complex than we had
anticipated and far more difficult to mine for the pertinent data fields. While each
command employs the use of a contract file checklist that contained the elements of FAR
4.803, we observed that about a third of the contracts we reviewed did not follow it as
prescribed. Some contract files seemed to only include the essential documents while
others tended to include a lot of extra data resulting in contract files spanning multiple
volumes. We found that the condition of file room and contract files at NAVSEA to be
quite similar to those at NAVAIR.

2. Data Description

The spreadsheet we used to collect our data was designed to capture information
from all six steps of the contract management process. The spreadsheet is divided into
five overarching categories that seek to provide a comprehensive overview of each
contract: (1) basic contract information, (2) acquisition complexity, (3) environmental
factors, (4) outcomes variables and (5) other relevant contract information. The basic
information section captures identifying features of the contract such as contract number,
North American Industry Classification System (NAICS) code, and Product or Service
Code (PSC). The acquisition complexity section captures data from both the solicitation
and award phases. Some of the high points of this section include contract type, whether
the contract is a small business set aside, the dollar value of the requirement, award fee
criteria and incentives (as applicable). The environmental factors section addresses the
evaluation phase and focuses primarily on the actions of the source selection team. The
outcome variables address some pre-award and post-award factors (e.g., they include the
number of solicitation amendments, PALT and performance rating data). Finally, the
other relevant contract section addresses contracting officer communiqué (e.g., evaluation
notices, clarification request and award notices). For a more in-depth look at the

spreadsheet, please refer to the appendix.
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B. DATA ANALYSIS

In this section, we describe our data, provide insight into our dataset, and discuss

the methodology used to analyze the data.
1. Data Description

For this analysis, we have two dependent, or outcome, variables (DVs):
procurement administrative lead-time (PALT) and Contractor Performance Assessment
Rating System (CPARS) data. PALT assesses “time to contract” by calculating the
number of days between receipt of the requisition and contract award. It is a continuous
variable. CPARS serves as a proxy measure of contract success or failure by using the
ratings given to each contract once complete. CPARS ratings are given in Likert-style
responses where l1=Unsatisfactory, 2=Marginal, 3=Satisfactory, 4=Very Good, and
5=Excellent. In this case, we calculated the overall CPARS score by averaging the
following CPARS factors: quality, schedule, management of key personnel, and small
business use. While it is preferable to use each CPARS rating as an individual aspect of
contract success (i.e., allow each CPARS rating to be a measurable contract outcome),
our sample size was not large enough, nor were our cases complete enough, to perform

such analyses. Hence, the average score was used.

We have one independent variable, or 1V. Independent variables are those that can
be manipulated by the researcher (or user) and evoke a change in the outcome, or DV.
Our 1V concerns the contract methodology used for the contract: LPTA or Tradeoff.
Contracting source selection strategy is a choice made by the “user” (the integrated
product team, which includes the Contracting Officer), hence it is considered an IV. Our
IV is labeled LPTATO and it is a binary variable where 0=LPTA and 1=Tradeoff.

Finally, we have one covariate variable. Covariates are secondary variables that
can also affect the relationship of primary interest: the relationship between the 1V and
the DV. In particular, covariates are variables other than the IV that may substantially
affect the DV. Our covariate is contract dollar value (VALUE) and it is a continuous

variable. The dollar value of a contract affects the number of reviews it has to go through,
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thus affecting the PALT. Higher dollar contracts typically have a more robust review
process, and thus longer PALTSs. The opposite is typically true for lower dollar value
contracts. In this case, we hope to parcel out the effect of the covariate VALUE in order
to more clearly see the effect the contracting methodology (LPTATO) has on the
outcome variables (PALT and CPARS).

3. Descriptive Statistics

Basic descriptive statistics for each variable are shown in Table 2.2 The table
presents three figures for each variable: (1) the total for all the data, (2) the total for
LPTA contracts and (3) the total for Tradeoff contracts.

Table 2. Data Breakdown
Descriptive Statistics
Variable Obs Mean SD Min Max
36 398.17 265.80 3 953
PALT 6 170.67 225.96 3 623
(days)
30 443.67 252.21 112 953
20 4.04 07 2 5
CPARS 2 3.13 18 3 3.25
(rating)
18 4.14 97 2 5
38 $65.300,000 | $105,000.000 | $238.410 | $450,000,000
Eéﬁl'l';f) 7 $67.200,000 | $169,000,000 | $238.410 | $450,000,000
31 $64.800,000 | $88,800.000 | $1.199.776 | $353,000,000

*Bold=total for all data, non-italicized=LPTA, italicized=Tradeoff

2 One outlying observation was deleted from the dataset. Analyses were performed both before and
after deletion. The outlying observation did not affect overall significance of the results, however because
the graphics were clearer without the observation, it was removed. All results presented in this paper

exclude the outlying observation.

40



4, Data Issues

With 36 cases, our sample size is somewhat small. Power calculations suggest the
need for 14 cases of each contracting source selection strategy (i.e., 14 LPTA cases and
14 Tradeoff cases) in order to achieve adequate power (a = .05, B = .80). Our data is
unbalanced with respect to the number of cases for each contracting source selection
strategy. There are 6 LPTA cases and 30 Tradeoff cases. This unbalanced design can
cause ambiguity about the mean as the intercept and make assignment of sums of squares
more difficult. There are, however, solutions to these issues. A weighted mean can be
used in place of the grand mean® and the STATA software automatically handles the
assignment of the sums of squares. Thus, we proceeded with our analysis despite these

issues.
5. Analysis

Because our intent is to analyze differences in contract outcomes (PALT and
CPARS) based on contracting methodology (LPTA or Tradeoff), a group comparison
statistical methodology is necessary. In other words, the contracting source selection
strategies are divided into two groups (LPTA and Tradeoff), and we seek to find if there
are differences in contract outcomes (PALT and CPARS) by group.

We initially used a technique called multivariate analysis of covariance, or
MANCOVA, to assess group differences. The results showed that there were no
differences in contract outcomes based on the contracting methodology used. Regardless
of whether the acquisition team chose a LPTA or Tradeoff source selection strategy, the
lead-time required to put the requirement on contract (PALT) and the success of the
contract (as measured by CPARS ratings) did not vary (i.e., were not significantly
different). We suspected that the results may be different if we examined just one
contract outcome at a time, thus post-hoc analyses were performed in which PALT and

CPARS were analyzed separately. Because we were now assessing the outcome variables

3 The grand mean would be the intercept in a balanced design.
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individually, the methodology changed from a multivariate test (MANCOVA) to a

univariate test, known simply as analysis of covariance, or ANCOVA.

ANCOVA addresses the following questions:

. Are mean differences among the groups (after adjusting for covariate
effects) likely to have occurred by chance?
. Taken from another angle, is there a significant difference between the

mean value for PALT in the LPTA acquisitions versus the mean value for
PALT in the Tradeoff acquisitions once the effect of the covariate
(VALUE) has been parceled out?

ANCOVA examines the relationships between the dependent variables (PALT
and CPARS) and the independent variable (choice of LPTA or Tradeoff strategy) while
taking into account the effect the covariate (VALUE) might have on the outcome
variables (PALT and CPARS).

6. Assumption Testing

Before conducting the ANCOVA, certain assumptions about the data were tested.
First, we assessed univariate normality by performing the Shapiro-Wilk test. Both PALT
and contract value (VALUE) were deemed to be non-normal. PALT was normalized via
a square root transformation, while a logarithmic transformation was performed on

VALUE. Both variables passed the Shapiro-Wilk normality test once transformed.

Second, we assessed linearity by examining scatter plots of the dependent
variables (PALT and CPARS) and the covariate variable (VALUE). The plots revealed

fairly linear relationships between the variables.

Third, we assessed homogeneity of regression by performing an analysis of
variance (ANOVA, which is practically the same as an ANCOVA but does not contain a
covariate variable) that included the independent variable (LPTA or Tradeoff), the
covariate VALUE, and the interaction between the independent variable and the
covariate. The interaction term was not significant, which indicates that the relationship
between the dependent variables (PALT and CPARS) and covariate (VALUE) is the
same at both levels of the independent variable (LPTA or Tradeoff). Hence, the
assumption of homogeneity of regression is upheld.
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Finally, we checked for homogeneity of variance between groups using Bartlett’s
Test. The results showed the difference in variance between the groups (LPTA and

Tradeoff) are not significant, thus the assumption of homogeneity of variance is upheld.

C. RESULTS

Using CPARS as the dependent variable produced no significant findings.
Essentially, we find no significant differences in contract success (as measured by
CPARS data) between the two methodologies (LPTA and Tradeoff). Table 3 shows the

results of this analysis.

Table 3.  ANCOVA Using CPARS as the DV
ANCOVA Using CPARS as the DV

Source Partial SS* df MSAA F Prob > F

Model 3.66 2 1.83 2.18 1433 ns
VALUE 181 1 181 2.16 1601 ns
LPTATO 1.77 1 1.77 2.11 .1650 ns
Residual 14.25 17 .84

Total 17.91 19 94

A Partial sum of squares " Mean square
Number of Observations = 20

Root Mean Squared Error = .92

R*= .2043

Adjusted R® = .1107

Using PALT as the dependent variable, however, showed significant differences
exist in the lead-time for acquisitions that use LPTA versus acquisitions that use
Tradeoff, even when contract dollar value is taken into account. Specifically, LPTA
acquisitions are much shorter than Tradeoff acquisitions (Mean LPTA = 170.67 days,
Mean Tradeoff = 443.67 days). Table 4 provides the results in summary format.
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Table 4.

ANCOVA Using PALT as the DV

ANCOVA Using PALT as the DV

Source Partial SS* df MSAA F Prob > F

Model 435.24 2 217.62 5.57 .0083**
VALUE 12.24 1 12.24 31 5795 ns
LPTATO 197.27 1 197.27 5.05 .0315*
Residual 1290.03 33 39.09

Total 1725.26 35 49.29

*p<.05 **p<.01

A Partial sum of squares " Mean square
Number of Observations = 36

Root Mean Squared Error = 6.25

R*= .2523

Adjusted R? = .2070

As a final post-hoc analysis, we examined whether there were significant
differences in PALT based on the procuring organization (NAVSEA vs. NAVAIR). No

significant differences were found.

D. DISCUSSION

The results of this research should be viewed critically given the limited size and
the unbalance nature of the sample. Our findings clearly suggest that PALT is
significantly shorter by 227.5 days when contracts are awarded based on an LPTA source
selection strategy, empirically lending support to what was previously only an anecdotal
belief. This result was found even when contract dollar value was included in the model.
In the DOD, the dollar value of the acquisition “trips” certain evaluation and review
thresholds. The higher the dollar value, the more thresholds the requirement must pass
prior to award, thus increasing lead time. Finding these results with dollar value included
in the model lends credence to the notion that LPTA acquisitions are in fact shorter than
Tradeoff source acquisitions. Given the dynamic nature of the DOD, shorter acquisition
lead-time is typically preferred because it directly translates to delivering the requirement

to the warfighter sooner.
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E. SUMMARY

This chapter provided the results of our research. The chapter began with an
overview of the data, to include a description of the data sources and a description of the
spreadsheet created to gather the data. Next, the data and methodology were described,
and the results of the research were presented. The final chapter includes a summary of

the research, conclusions and areas for further research.

45



THIS PAGE INTENTIONALLY LEFT BLANK

46



V. SUMMARY, CONCLUSION, AND AREAS FOR FURTHER
RESEARCH

This chapter provides a summary of the research, provides answers to our

research questions, and recommends areas of further research.

A. SUMMARY

The DOD spends billions of dollars annually acquiring weapons systems, supplies
and services to support the needs of the warfighters. Government acquisition
professionals use the six steps of the contract management process to award the contracts
for these good and services. The contract management process consists of pre-award,
award, and post award phases. A key step in the contract management process is source
selection, which occurs during the award phase. The two primary source selection
strategies used to obtain the best value for the government are LPTA and Tradeoff. The
purpose of this research is to determine potential relationships between the source
selection strategy (LPTA or Tradeoff) and resultant contract outcomes. Data were
collected from completed contract files at NAVAIR and NAVSEA, paying particularly
attention to the source selection strategies chosen for each contract. The data were then
analyzed to determine how the choice of source selection strategy affects contract

outcomes.

B. CONCLUSION

To conclude this research, we present answers to the research questions posed in
Chapter 1.

@ How does the source selection strategy affect pre-award metrics (e.g.,
PALT, number of solicitation amendments, number of protests)?

Our analyses proved that significant differences exist in the PALT based on
source selection strategy. As illustrated in Figure 12, the PALT mean time for LPTA is
170.67 days versus 443.67 days for Tradeoff. The results of our research lend support to
the anecdotal assumption that Tradeoff contracts have a longer lead-time for award.
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Given the unbalanced nature of the data collected (30 Tradeoffs and 6 LPTA) it appears
that major weapons system acquisition commands seems to favor a Tradeoff source
selection strategy, as one would expect given the developmental nature of many weapon

systems.

500
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Figure 12. LPTA versus Tradeoff in Days

The results of the analyses did not yield any significant findings regarding the
number of solicitation amendments or the number of protests based on the source
selection strategy chosen. It also did not produce any significant findings that would lead
to a conclusion that a particular source selection strategy (LPTA or Tradeoff) produces a
higher or lower occurrence of amendments or protests. Of the 36 cases evaluated, less
than 10% (3 of 36 contracts) received a protest. Each protest was made to the GAO, two
were dismissed and one denied. Given these few cases no further analysis was conducted.

@) How does the source selection strategy affect post-award outcomes (e.g.,
Contractor Performance Assessment Reporting Systems [CPARS] ratings,

Earned Value Management [EVM] performance metrics)?

Only 55% of the contract data we collected had CPARS ratings. That is not to say
that CPARS was not performed on these contracts, but simply that our PPIRs search did
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not produce any CPARS data for 45% of the contracts reviewed. In our analysis of the 20
contracts with CPARS data, we found no significant difference in contract outcomes
based on source selection strategy (LPTA or Tradeoff). However, given the small size of
our sample, the reliability of this finding is not strong. A much larger sample is required

to accurately assess differences.

We were unable to collect EVM performance metrics data on any of the contracts
in our sample. EVM data was not available in the files we reviewed and our attempts to
gain access to Defense Acquisition Management Information Retrieval (DAMIR) failed.
Therefore, our research is inconclusive with regard to EVM performance differences

based on source selection strategy.

3 Does one source selection strategy consistently fare better than the other in

terms of both pre-award metrics and post-award outcomes?

The results of our research seem to suggest that an LPTA source selection
strategy has a significantly shorter lead-time to contract award. That said, our finding
should be viewed with caution as our sample size consisted of only a few LPTA cases
(six)—a sample size that is too small and too unbalanced to produce fully reliable results.
Also, the data were inconclusive in terms of linking a pre-award metric (i.e., number of

solicitation modifications) to contract outcomes.

4 Do the contract outcomes (e.g., past performance data) justify the
government paying a premium to award to other than the lowest bidder?

More data is needed to answer this question. In particular, more CPARS ratings
and EVM performance metrics are required to determine if the premium paid to award a

contract to the other than lowest bidder is justified.

C. AREAS FOR FURTHER RESEARCH

The task of understanding the impact of a source selection strategy on resultant
contract outcomes is a topic rich for further research. Our research is valuable in that it
highlights the fact that more research is required to better understand the effects of source

selection strategy on contract outcomes. Our recommendations for further research are
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centered on the areas that proved to be the most difficult for us: collecting a large, well-

balance sample size and obtaining performance data (as measured by CPARS and EVM).
1) Larger and more balanced sample size

While it is well known that a larger sample size produces more reliable results, it
is important to note that collecting data proved to be far more time consuming than
anticipated. Choosing to collect data from NAVAIR and NAVSEA had both advantages
and disadvantages. The advantage is that as SYSCOMSs, they had a large population of
complex contracts to choose from. The disadvantage is that because the contracts are
typically very large and complex, they took a considerable amount of time to mine for
data. Therefore, any researcher attempting to understand this topic must plan
accordingly—scrubbing a large, balanced (equal number of LPTA and Tradeoff
contracts) sample will require a significant time commitment. Our recommendation is
that this process be repeated in its entirety with a greater emphasis on collecting a large

and balanced sample.
2 Greater access to past performance data (CPARS and EVM)

We had very limited access to CPARS and no access to EVM at all. Therefore,
we were unable to produce any reliable findings on the impact of a particular source
selection strategy on contract outcomes. Though the results of the ANCOVA analysis
described in Chapter 1V suggest that there are no differences in outcomes (as measured
by CPARS and EVM) between the two source selection strategies (LPTA and Tradeoff),
we place little confidence in this finding given the size of our sample. Of the 36 cases, we
were only able to collect CPARS data on 20 and zero data on EVM. Further research
should be conducted with the focus of evaluating performance (CPARS and EVM) to
examine contact outcome. Collecting EVM data will most likely require future
researchers to concentrate on major acquisition commands, as they have a higher

probability of having contracts that use EVM performance metrics.
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APPENDIX. DATA COLLECTION CATEGORIES

Data Collection Catagories
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Y Pre-
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